Abstract. A retrospective study of 3 02 cases of cervical spine facet interlocking with neurological signs is presented. These are reviewed as regards aetiology and neurological recovery. There appears to be a neurological advantage in reduction of facet interlocking in this series.
Introduction
CERVICAL spinal cord injured patients with incomplete neurological lesions being treated on skeletal skull traction in an attempt to reduce facet interlocking were occasionally observed to show dramatic neurological improvement. This occurred at the commencement of treatment merely with the increasing of weights even before reduction of the vertebral lesion was achieved.
As a result it was decided to undertake a retrospective study in an attempt to assess the neurological sequelae of reduction and non-reduction of cervical spine facet interlocking.
Material
In the period November 1963 to November 1975, 1602 new cases of spinal cord injury were admitted to the Spinal Cord Injury Centre at Conradie Hospital (Table I) . Of these 635 cases (40 per cent) sustained cervical spine lesions with cord involvement-302 cases (48 per cent) having interlocking of facets. Of these latter, II8 cases (39 per cent) sustained unilateral and 183 cases (61 per cent) bilateral facet interlocking.
Since only cases surviving 12 weeks were assessed, 86 cases (28.5 per cent) with facet interlocking who died in the first 3 months were excluded from this series. The death rate amongst patients suffering from bilateral facet interlocking was significantly higher (34'4 per cent) than the death rate amongst patients suffering from unilateral facet interlocking (19'5 per cent). The average length of stay in hospital was 9'8 months with a range from 3 months to 4 years. The aetiological factors responsible for cervical spine facet interlocking followed the general trend of all injuries to the spinal column in the Conradie Spinal Unit (Table II) .
In both groups, by far the most common single factor responsible, was motor vehicle accidents (involving driver, passenger or pedestrians) followed by falls, objects falling onto the patient's head or tripping while carrying objects on the head and assaults. The assaults were due to blows to the head and neck or inverting the victim and bouncing him on his head. This latter punishment is usually meted out to wives by their drunk husbands. Sports injuries dominated by rugby, formed a smaller section.
Orthopaedic Lesion and Treatment
The orthopaedic lesions in both groups involved the lower cervical spine mainly, from below the fourth cervical vertebra (Table III) . The unilateral facet interlockings occurred maximally at C4/S and CS/6 (Fig. I ) whereas the bilateral facet interlockings occurred mainly at CS/6 and C6/7 (Fig. 2) . The method of treatment applied was as stated by Key in 1975 for unilateral locked facets. However, due to the fact that bilateral facet interlocking is more easily recognised, most of these cases were treated on halter or skeletal traction, the latter by means of Crutchfield tongs. Halter traction is now only temporarily used when skeletal traction cannot be applied. Manipulation under anaesthesia was undertaken if these procedures were unsuccessful. Only three cases had open reductions.
Of the 95 patients with unilateral facet interlocking 70 (74 per cent) were reduced and 25 (26 per cent) remained unreduced (Table IV) . Seventy-seven (64 per cent) of the 121 cases of bilateral facet interlocking were reduced completely (Fig. 2) , 18 were partially reduced from bilateral to unilateral facet interlocking (Fig. 3) , while 26 (21 per cent) remained unreduced (Fig. 4) . 
Neurology
To avoid confusion the neurological level indicated is the last completely normal level. Several complete lesions had slight sparing for one or two levels below that stated. Obviously many of these recovered one or two levels in the course of time but were included in the complete group.
The majority of patients had neurological levels in the middle and lower cervical spinal cord (Table V) . Thirty-two patients (35 per cent) with unilateral locked facets were complete lesions whereas 84 (60 per cent) of the patients with bilateral locked facets had complete lesions. (Table VI) . In this classification improvement from one grade to another is significant. Tables VII to X show the improvement or lack of improvement in the various groups. The first letter denotes neurology on admission and the second, neurology on discharge. Re-dislocations were grouped with the unreduced cases.
Twenty-nine cases (41 per cent) with unilateral facet interlocking which were reduced showed improvement (Table VIII) against eight cases (32 per cent) which remained unreduced. All cases of unilateral locked facets which were complete on admission remained so.
Eighty-four cases with bilateral facet interlocking were complete neurological lesions on admission. Sixty-one (73 per cent) were reduced or partially reduced and of these ten cases (16 per cent) showed significant neurological recovery (Table IX) . None of the remaining 23 cases which remained unreduced (includ ing eight cases which redislocated) showed any significant recovery.
Thirty-seven bilateral facet interlockings with incomplete neurological lesions were initially reduced or partially reduced. (Three of these redislocated and are included in the unreduced group). Twenty-six (including two of the three which redislocated) showed neurological improvement.
Discussion
Motor vehicle accidents were by far the commonest cause of facet interlocking of the cervical spine in this series.
The most common site of interlocking is between C4-S and CS-6 in unilateral and between CS-6 and C6-7 in bilateral facet interlocking. Thus the lesions involved the lower cervical spine mainly. There is usually less than 50 per cent vertebral body shift with unilateral facet interlocking (Fig. I ) and more than 50 per cent with bilateral facet interlocking (Fig. 2) . The antero-posterior (A-P) diameter of the spinal canal is diminished to the same extent. This fact is probably the reason for the 66 per cent incomplete neurological lesions with unilateral facet interlocking in this series, whereas only 31 per cent were incomplete neurological lesions with bilateral facet interlocking.
Although the spinal canal is only decreased by less than half of its A-P diameter in unilateral facet interlocking, there seems to be a neurological advantage in achieving reduction-4I per cent of cases showed neurological improvement after reduction and 31 per cent without reduction, i.e. a 10 per cent advantage with reduction.
Amongst the cases with bilateral facet interlocking, 28 per cent improved neurologically after reduction or partial reduction whereas only 7 per cent of the unreduced cases improved. These latter cases had actually been reduced, but redislocated, possibly indicating that initial reduction may have enhanced the chances of neurological recovery.
Sixteen per cent of cases with bilateral facet interlocking who, on admission, had complete neurological lesions and were successfully reduced showed signifi cant neurological recovery. This may be due to the fact that the initial neurolo gical examination was undertaken at the stage of maximal neurological loss resulting from oedema of the cord and spinal shock (Michaelis, 1969) . With the restoration of the A-P diameter of the spinal canal and the regression of the above factors over the next few weeks further cord damage was prevented. This does not apply to the unreduced cases and could therefore be the reason for the neurological lesion remaining complete.
Conclusion
I. In this series, motor vehicle accidents were the commonest cause of facet interlocking of the cervical spine. 2. The commonest sites of unilateral facet interlocking are C4/5 and C5/6. 3. The most common sites of bilateral facet interlocking are C5/6 and C6/7. 4. Two thirds of unilateral facet interlocking were incomplete neurological lesions. 5. More than two-thirds of the bilateral facet interlockings were initially complete neurological lesions. 6. There appears to be a neurological advantage in the reduction of unilateral facet interlockings. 7. Reduction of bilateral facet interlocking appeared to show a definite advantage in achieving some degree of neurological recovery. 8. No cases showed any neurological deterioration after treatment.
